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第三部分：运用 ELISA 法检测了 PPP1CA 在肝癌患者和正常人的血清中的含
量，发现 PPP1CA 在肝癌患者血清中含量显著升高。统计得出 PPP1CA 的检出率高











































Hepatocellular carcinoma (HCC), which has been often in late stage when 
diagnosed, is a common malignant tumor with a high mortality rate. Early detection 
and treatment of HCC could significantly increasing survival rate, so it's very 
important to develop clinical biomarkers for early clinical diagnosis. Nowadays, 
wildly used clinical early diagnostic biomarkers for HCC are mainly alpha fetoprotein 
(AFP) and alpha fetoprotein protein varuants (AFP-L3), which are waiting for 
improving the sensitivity and specificity. And exosome, which is closely related to the 
development of tumor, is a kind of secretory vesicles. It has been reported that 
exosome can be used as a sources for potential biomarker indentification in many 
tumors. 
In this project, we aimed at isolation exosome from primary hepatocyte and HCC 
cells and performing proteomics analysis and combining with the clinical data to 
identifiy the highly expressed protein, by compare exosome isolated from hepatocyte 
and HCC cells, as potential biomarker candidate for development of early diagnostic 
kit. And therefore, the research of current project is divided into the following four 
parts: 
Part : Ⅰ We successfully cultured primary hepatocyte from tumor tissue and 
non-tumor tissue of HCC patients. We collected supernatant from these primary cell 
culture and purified the exosomes using differential centrifugation. We then 
performed proteomic analysis by applying FASP and the LC-MS/MS. And found a 
group of forty-five genes are highly expressed in exosome isolated from HCC primary 
cells compared to non-tumor one. 
Part : Ⅱ We tested three out of forty-five genes by RT-qPCR from HCC and 
non-tumor tissues, and found that mRNA leveles of PPP1CA and CAMSAP2 are 
highly elevated in HCC tissue compared to non-tumor tissues. Then, we validated 
PPP1CA protein level is also highly expressed in the tumor tissue compared to 
non-tumor tissue by Western blotting and immunohistochemical. 

















normal people by ELISA, and found that PPP1CA has significantly high expression in 
the serum from HCC patients compared to normal serum. We also compared the 
specificity and sensitivity of PPP1CA and AFP or AFP-L3 in detection of HCC, and 
found that PPP1CA, which relevance ratio was 90.59%, showed more clinical 
advantages than AFPor AFP-L3, which were the golden biomarkers for detection of 
HCC from patient's serum. 
Our current project successfully built an investigating system by combining 
exosome proteomics and cilincal samples information analysis for HCC biomarker 
research and drug target candidate identification. Based on the system, as an example, 
we identified a highly expressed gene, PPP1CA, in HCC tissues compared to 
non-tumor tissues. We also found that PPP1CA levels were highly elevated in serum 
samples of HCC patients compared to normal serum and PPP1CA had advantage in 
terms of specificity and sensitivity in diagonosis of HCC from patient serum 
compared to AFP or AFP-L3, golden biomarkers for clinical HCC diagonosis. 
In brief, we developed an investigating system by combining exosome 
proteomics and cilincal samples information analysis for HCC biomarker candidate 
identification, and found that PPP1CA would be as a potential biomarker for detection 
of HCC from patient serum. 


















英文缩写 英文全称 中文名称 
HCC Hepatocellular carcinoma  肝细胞型肝癌 
MVB Multivesicular Body 多囊体 
TEX Tumor-derived exosome 肿瘤细胞来源的外泌体 
TEM Transmission electron microscopy  透射电子显微镜  
DLS Dynamic light scattering  动态光散射  
PDI Polydispersity Index  多分散系数  
nm Nanometer 纳米  
WB Western blotting 蛋白质免疫印迹 
SDS-PAGE SDS-polyacxylamide-gel-electrophoresis SDS-聚丙烯酰胺凝胶电泳 
TEMED N,N,N',N'-Tetramethylethylenediamine 四甲基乙二胺 
ECL Enhanced Chemiluminescence 化学发光增强液 
PMSF PhenyImethanesulfonyl fluoride  苯甲基磺酰氟  
BCA Bicinchoninic Acid 聚氰基丙烯酸正丁酯 
OD Optical density  吸光度  
qRT-PCR  Real-time Quantitative PCR  实时荧光定量 PCR 
DEPC Diethy pyrocarbonate  焦炭酸二乙酯  
BSA Bovine Serum Albumin  胎牛血清白蛋白  





















英文缩写 英文全称 中文名称 
FBS Fetal Bovine Serum  胎牛血清  
FASP Filter Aided Sample Preparation 超滤管酶解 
LC-MS/MS Liquid chromatograph-mass spectrometer/Mass 液相色谱-光谱串联质谱 
DTT DL-Dithiothreitol  二硫苏糖醇  
IAA Iodoacetamide 碘乙酰胺 
ACN Acetonitrile 乙腈 
FA Formic acid 甲酸 
IHC Immunohistochemistry 免疫组化 
ELISA Enzyme Linked Immunosorbent Assay 酶联免疫吸附测定
GAPDH Glyceraldehyde-3-phosphate dehydrogenase 3-磷酸甘油醛脱氢酶 




CAMSAP2 Calmodulin-regulated spectrin-associated protein 2 钙调血影蛋白 2 
CS Citroyl Synthetase 柠檬酸合成酶 
AFP Alpha fetoprotein 甲胎蛋白 
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